Alignment and phylogenetic analysis of beta-fibrinogen intron 7 sequences among avian orders reveal conserved regions within the intron.
We sequenced beta-fibrinogen intron 7 (beta-fibint 7) from 28 species of birds, representing 18 families in nine orders. Although the antiquity of the avian orders is estimated to be 55 to 90 Myr, and numerous indels have accrued among diverging lineages, the intron sequences were not difficult to align. However, alignment of avian sequences with mammal or snake sequences was difficult, and the residual phylogenetic signal was weak. beta-fibint 7 is an AT-rich intron, and its base composition varies little over the diversity of birds represented by our sample. Alignment of these anciently diverged sequences reveals at least five clusters of conserved nucleotides; at least two clusters appear to be in excess of the minimal set usually associated with intron excision, but their functions are unknown. Two equally most-parsimonious (MP) trees were found when indels were not included in the phylogenetic analysis, and six such trees were found when indels were included. The Neighbor-Joining and maximum-likelihood trees were identical to each other and to one of the MP trees in each MP analysis. Indels, as well as nucleotide substitutions, are phylogenetically informative, and bootstrap support exceeded 90% for 21 of 24 inferred nodes when indels were included in the MP analysis. All traditional orders represented by two or more species appear monophyletic. Relationships among avian orders are strongly supported with the exception of an inferred sister-group relationship between Caprimulgiformes and Columbiformes. A relatively close relationship between Piciformes and Passeriformes is inferred, at odds with earlier DNA-DNA hybridization studies but consistent with traditional classifications. Among Passeriformes, the traditional perspective of a sister-group relationship of suboscines and oscines is supported, as is the subsequent split of the oscines into a lineage representative of the Corvida before the diversification of the Passerida. The four species of owls divide into two strongly supported clades, corresponding to the widely accepted bifurcation of owls into two families, Tytonidae and Strigidae. A sister-group relationship between gallinaceous birds and waterfowl, the Galloanserae, is also strongly supported.